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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a device and a system for 
understanding the voice word capable of firmly and correctly 
understanding the voice, and executing the appropriately responding 
processing compared with the conventional technology. 
SOLUTION: An MCE learning part 30 learns a hidden Markov model to 
convert sentence data into intermediate words corresponding thereto 
so that the discrimination error is minimized based on the learned data. 
An intermediate word generation part 21 converts the voice sentence 
of the result of the speech recognition which is speech recognized and 
includes the retrieval condition using a hidden Markov model to 
convert the sentence data into the intermediate words corresponding 
thereto. After a command execution part 22 coverts the generated 
intermediate words into the prescribed database words corresponding 
to the database, it retrieves the database based on the retrieval 
condition included in the database words, acquires the data to satisfy 
the retrieval condition, and executes the processing responding to the 
intermediate words on the data. 
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(54) mm(o^mi ^pnmmmmmms^pwsmm->xv'A 



(57) [ga] 

^ft^'r^^mmm\zm^T^rcisb<Dmn'7jiziy=Ey'ju 

tc^tiC t- ^ 4^ r^l HIS ^^-r ^ ;t i6 (OH ti =r y ^ 5^ 

^iit^i^tzm^(Oy'-^-<~-x-mmiz^mLrcm. ^f-^ 



in 



V 
O K 



A 



-5! 
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\ 



5_ 



.3: 



n 3 . 



w "»S 



{t2 
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1" bTft e n^tsn-Tji/n ^ ^:7';i/*Eis-r i cote 
git, 

- :5' o t,iT ±tB 4^ Pal wig L fc:*£;!g:-r -5 * * 

m.mm o *<s/J^<i: fj: j; 5 tc. m^y"-^ ^tn\ztm 

ttSBt. 

^&^(DmS^iZlci^.Lrz7'-^^^tSy'-^^-7.'S:Si 

5' ^ - X ic?*it; L /tm^ 07=^- ^ - X mif »c L Ac 



T, ±ie^2©ieitgfi(ctBtft$nfcx-5''^-x^^ 

[0 0 0 1] 

mmmmiz^-oX'^pmm^nrz^pmm.f^^cD^p-s: 
mmmmmmt^mz.tz^pmmmm->xy'Atzm-t 

■5. 
Co 0 0 2] 

0 %U±ti)^UK)m:mU^MZ&<ts.-:>X\,^^, Ld^b 

->3 >i'X5^AS:K5< t. iff5??^^(*q>'X^rA. «eS 
a«b> ri— tf-tc1t^$if#^-r^V^b<$-2. r^^s« 

vt^mm:^mi rm#mmi3if)\ '"spxti^m^^ 
f^" . m^mmmm^^wi^m^, sp94-89, p 

p. 29-36. 1995¥l^J #M. ) . 

CO 0 0 3] m^. ^^mm'>7.y^A<Drzsb(Dmmmm 

^fflt^fefccO (fiSlAtf, fie3l5S^B3ti^ 2 rs. Sene 
f f , "T I NA : A Natural Langua 
ge System forSpoken Langu 
age Appl icat ions", Computa 
tional Linguistics, Vol. 1 
8, No. 1, 1 9 9 2^3^j #gB. ) *^^S5T-fe 

m^'E>n^f}^. mwm^^mx'^^^mf^^t:^—*f- 

CO 0 0 41 5:ffiSii2rfflVife3^ffi«. fil^tlCJ: 

A^L/^iTS^b. ^^^^l:<2:<fiE*5nTl/».5N-g r am 
t'^**^ iSHfiW (N-1) mi§*^e.i5<:comi§'>v<DS^i& 



(3) 



<^m¥ 1 1 - 1 4 3 4 9 3 



[0 0 0 51 ^<Dmmim»i-r^ftsf>. 

Uiiit^'i^:ScU3 ry. Wa k i t a e t a 1 . . 
"Correct parts extraction 

from speech recognition 
results using semantic di 
stance calculation, and it 
s application to speech t 
ranslation",ACL. 1997 

fig. ) ■dmm^nT^^i>f)^. ^m^no^inzj^r). m 
[0 0 0 6] 'i^^mms:m4 ymmmif)\ 

m:5CM, 2-Q-12. pp. 163-164. 199 

[0 0 0 7] :i^mMo:>smtu±(Dmm,^^m^i^. ± 

■t^z.ttz$>h, 

[0 0 0 8] 

[^ias:»ft-rsfc«)©^g] *^H^tc^sgs^JS 1 12 
fE©^^s^sg«. %p^pti^iE>^^m^mmiz^^ 

x^^mm^nfz^pmm^^(D^P:^\zm-zSh^T . ^ 

X S:#fig LTjs^-r siaas:*ff -r-sfcisexD^^a-i&s 
-^'^-€-nt«is-rs4'S3mistc:^ift-r5^cii6©iiiti-7 

^f-^ ^-x\znfc^Ltzm^(07'-i'^-7.nmiz^ 



^ (O X- iS' JC o T ± 12 * FbI *Sg lcMJt> u Ac^&^-r ^ M 

[0 0 0 9] s/i. *5!?^tc^^is#JS2te«o^?&m 

§gS(S->X5^A«. ^^^l^^if^igiSLT. ^^^^ 

^^ii*gmc73^^35:<&m:'3-rs«^igi^gMi:. ^^^^ 

DAm'biit^^j:.v\z, xmy^-^^^n\znft--r^'p 
mwmiz^i^-r^rzisb<Dmn-7)i::iy'E:^)i?:^mLx 

S8Btfr«.m2©ieitgg<i:. ±13^ 1 rotetftSMlClB 

i&c>i^^5c s ±!2^> rBiB-i& L T^fig-r ^ #a 

t. itB^jTSl^aiC.toT^Bg^nfc't'rB'JWiS*- ±IB 

±my'-^^-7,mm\z^^n^i^m^mzm 

■o\^X. ±fBII2<0lB»^^(CtBtS^nfc7^-:5'^-X 
^eimUT. ±IB^^^fr*rS^c-rx-^'^?if#L, •?• 
Ox-iS' tc-:>t.iT±tB4'rBl siSlcMJJ^ Lfcit:;^-^ «>^aa 

CO 0 1 0] 

II :3 T IftH^-r S . 

[0 0 1 1] igi«. *5«ig(c«-5-*igjgSi-c*^if 

ticj:o. =i—yr-<o¥tPiziitLxmmf3.mmi)m^^ 
^^mmmm&mz o^^m^-r^^ii^wmiivxi^-^ 

[0 0 12] cidT. ^Pmmmmsm2 oit, 
pA^ib'^pm^mmiz^-ox^^pm^^nrz^spmmis 
m<D^p^^zm^^.^x. ^pic(DM<^-r^mm^t¥<Dp^ 
^^mmvx, ^-■5' ^-x^mmi^xm^-t^^m^ 
%vx-ri>rztb<r>=^-^mmmm&mx'$>K). (a) 

^rnztmvt^-o'ptiK }ihm^-r^mm<Dnn'Bi. 

\Z. ^nv'-9^^iC\.\zn\*irt^^f^m^\zWSk-t^tz 
46<0^n^JUzi7t5^;i/ (HMM) ^MC E^^i&agc 
3 0 (CJ;-pT^gLT^^.ntl®n-7jm x^rx^l-^IB 
t6-r-5lsnv;m7t7^Ji';*^:'J 3 2 t. (b) 



(4) 
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B tc^tlt L- X - S: X - - X ^ IStt -r -S 
5^-5"^-Z^^:U 2 3 (c) ^tl-7JUn7tx;U 

2 1 (d) 't"raWi§±figgC2 1 CJ:oT^^$nfc 

[0 0 13] *I^SEJ^SiO^^«g§S«?->7.7^A 
X^^r'J 2 3rt7'-^"^-X'vT^-t:XL. OL— y-' 



■ 2 oj tx-m^^n^. 

[0 0 14] "^pmmmmi oxit, xti^nttwp=& 

P(r>mm^—^\zn\.Xi^WLm.%[W^Vr-orzm. ^z^fto 
-g r amtCi^WiS^rxJUSrffltiT. ^l&iT'^^-y-- 

m^mmi o<Dvm^mt=»pmmmmmm.2o\zm-^ 

^pmmmmmm2 Qx\t. ^Pmm.m^(DW.m 

■5. 

(a) • • >j:7 hSc^l 

2]«S) W^S^ (SHOWVALUE) , (b) rL— »f 

-*^s*-rs^fr^r^ifc-r7.+-«o.^m (SHOWL 

1ST), (c) 7,*-««llfe^©^* (SHOW 

I MAGE) . 

[0 0 15] :k^^x. '^■^mmmm&m.2 o\z-z>\,^xm 

-X;<^:U 2 3|^©x-^''\-X(D-C3J<l:«2fC*-r. 
[0 0 16] 
[^1] 



"R_SHOWVALUE 0_«ii!ll D_X+-«« C_= V_A;^S 



2. 5^— ^'-^-xmii'vO^jS 
"SELECTSiUII FROMX^-- 
WH E R E X = A:5^1 



[0 0 17]«1©2. \Z^\^^X7=—^^—7,mm(n— 
tti^x— ^''<— x^<Ox— X*^e) (FRO 

(WHERE) T. mnm ©x-^'s^sg 

X+-«X-5' 



(SELECT) Vt^^K^t:^^o^-^^-7.^mX$> 

[0 0 18] 
[S2] 





m 












5 0 0 


10 0 0 0 0 0 








110 0 


9 0 0 0 0 0 








8 0 0 


8 0 0 0 0 0 




A:^m<g 




10 0 0 


7 0 0 0 0 0 








7 0 0 


6 0 0 0 0 0 
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(a) Wii^m 

3. x=¥-m^=A:^mm<DfT^mm 

4. mmmt:tiit) 

[0 0 19] ocD^stt. ^^mm 

X - ^ - X T -t ;^ ffl © + a i§ {C'^^-r -5 il 

(a) R_ (3V> h*«) 
M*i!)f^(7)m^ (R e q u e s t ) 

(b) o_ itmm^) 
mr^conm. (object) 



(c) D_ (KZ-r >=S) 
^-^'^-T.CDl^mms (Doma i n) 

(d) c_ (.it^:^m) 

7'—5'^-xmmm<D!tm:^m (Comp a r i s o 
n) 

(e) V_ (fit) 
J=-^^-7.mmm<Dit^m (Va l ue) 

[0 0 2 0] ifrRmig^. ^n^)rog*cD^j<hLTs:s 

[0 0 2 1] 
[«3] 



R_ (3-7>h-«) 
D_ (K^-f >^ 1) 



o_ - o. 

c_ (tt&:^m 1 ) V. 



(fill) 



D_ (H>t'f>«n) C_ (Jtie^ffin) V_ (ttn) 



[0 0 2 2] e^Tfc. S.«Si§7i^e.'t>rBlsi§'v©^^0iJ 



1 



— R_SHOWVALUE 0_Si^^ 

D_x+-ii« c_= v_/\i5m.n 

(b) gftUdU 0 0 OmJE;±(DX^-«S:g(;^TT^ 

— R_SHOWLlST 0_X4^-«« D_^ifi5M 

C_>= V_l 0 0 0 

(c) A:^Jlffi<^yi/>xV-y7'S^-i+TT$t,^, 
^R_SHOWIMAGE 0_yu>7^V-v:/ 
D_X=*^-ig« C_= V_A^r^ffi 

[0 0 2 3] ^^*igafi?gS2 OCOCD— j^Wiljf^^^ 

iRWJ«2ic^-r. ^^^i-iis^^e 2 0 «, ^pmm 
(1) «^^iii^^A^e)*p^s-i§'v©^ia«as. (2) 

•PrBlWSgW, -^m.^^. (^2 (C*3Jt-2)JSB 

Hig^r^fig-r-SjSQrii, (3) ^mzm-^T^y'-^^y' 

(1) ojOStia 1 <o*F«l«§§^figgg2 1 Jet c> Tuff 

a r gmaxP (S I W) =a 
S 

±feg:2T-, mmp cw i s) a. tfrBiB-igi0^e.i^^ig 

[|^3] 



$n. ±fe (2) . (3) Rzs (4) (D^astiia 1 <D=i 

n -5 J; ^ $ n T I. ^ -5 , 
[0 0 2 4] FBimffi^^ro^j^tr 

oi^TUjHj-r^o ^^wi&s/^ssi o»c*5UT. 
[0 0 2 5] mmm^mzii^smmmf}^ib'pmnm^ 

[»1] 

a r gmaxP (S I W) 
S 

dciT, p (s iw) tt. *i§«^jW7!>«#^e)nfct^ 

«'t'R.mi§^lS*l{i9t#^5S^T-$)0. mitt. +5.19 

mms=&mti.tit^izmmp (s iw) Tjig^tTi-a 

[0 0 2 61 ±l2Scltt, '^-f XfliJ^ffliist. 
[iC2l 

r gmaxP CW I S) P (S) 
S 

P (Wl S) =2P (W| s,) 
i 

[0 0 2 71 -ruiot,. '^r»'\Mm<D^n^n<D^mit^ 



(6) 
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\ztji^, ccommp (wi s) ^Mi!t>^=by')u^ii:±^ 

[0 0 2 8] 'A^^x\ ^tiib<Dmm^i^iit>^rziit>(D:$:^ 
^(ic;^:x;nc-s>(.iTai^^. jitBjs^p (wi sj) , en 

^:7^;i/i:LT, ffinv^Pn^^TT^;!/ (HMM) S'fflVi^S 

e f t to R i g h t M©^5^;U*^fflt.ie>n-2) 

(HMM) o/'?7>^-5'ttj*:<Daot?fe 

(a) mmm. : M 

(b) ttffii*^e.<^iSlj's©ilgHiS^: a,,- 

(c) t>effi j A^e,mi§w,'vcDffi:^«i^ : bj... 

[0 0 2 9] m.tl-^)\^^y'i:y^)U(D/t^ ^ — ^<Dm^ 

^Mb, P (WI Si) <Dm.t>^m:ki\zU^^3izSi^t 

<DEM (Expectat ion— Maximum) T 

^PiZJ^-g-^ifllC. A-A • 'Px.Jl^ (Baum-We 1 
ch) T;i/d'UXAtli$tin-&. mtl-^Jl^ny^y^jl 

[Stt. iiftlcofrS' f (V i t e r b i) TJUr^UXA* 

R 0_. D_, C V_<D^n^tl(Dif)l^- 

d = -gi (X. A) 

+ I eg ( {1/ (K-1) ) 2 

j. J 

(c) m^m^ 
me] 

I (d^) =1/ (1+exp [-a (dfc+b) ] ) 
dClT. aSt^bti^^feigl^WlCSi^^ns^a-C* 



(0 5 #88. ) . 

[0 0 3 0] ^*:t,^T-. *r4mig'\<D^m©iSiltS<k©yc: 
ib<D. 01©MCE^W«!iagC3 OfrioTUff^tl-S 
ii^IK^MC E (Minimum Classifica 

tion E r r o r ; SSSiJKi3*/hS) hi/-::i>i'* 

;K0^S«, i:^a(DEMT;i'rfiJXAfCj;oTfft>n 

^, EMTJi.rfuxAtt> m^m^zitmiLm^mx'^ 

(COl>T#AS. (1) fi»»©;^^^-«i£g[;%.TT^ 
— R_SHOWLIST 0_7.^—m^ D_» C 

_= v_mm 

(2) S^mSA^I'WX^^-W^rl^CATT^ftn 
-*R_SHOWLIST 0_X=^^-«« D_m C 
_<> V_fii? 

[0 0 3 1] Z.<Dm-^\ X (1) (2) 

f)^^m-sm(n rc_=j t rc_<>j to^tfj:^. 
L-h-^vr^fj^ib. ±'^(D:Sc^f&ty')]^x&^t. rc_< 
>J G)^:xJ|/T-tt. 25: (1) 0ijfcaj^-r«.^i§^T(c*t 
LTtfctJW^t^«i^*{li:trb, (1) <Dli:t)iXti-^titc 
m-^ rc_=j t rc_<>j .hwESij^^Hiifcfi^pi 
mm^$>?>o z.<Drztb. muhtzXizM-r^mim^iii] 

±$ti-^fcJ6« ra,nv;i/n7^^jKc*fLT, MCE# 

[0 0 3 2] MC Etra-p*<^Sfett. ^^XfiOi^SiJf' 

^^S'JK§:<DMT.^^fn^^g'JK0giS5:dk (X. A) 
*^^>. ->4/'^:< K (s i gmo i d) mScXmtl^m^ 
m^l (dk) ^fflt.^TII^4W;^£^S'J^0»<&l?<ffiU. 

om^. ikzfm^m^^'A^\z^t. 
[0 0 3 3] (a) mmm^ 

[^4] g (X. A) = I o g [L (x) ] 
CCT'. L (x) ^nv;Un7t5^JKlct-S3S:^^ 
«6*P (WI Sj) S^to-r. (b) ilgiJ^OliS: 

[SC5] 

exp [Tjg, (X. A) ] ) 

[0 0 3 4] m^m^l (dfc) tC^tLT. S«iKT^ 

S:fflt^TT^<t;Wfc/x^^-5'A^^SL;^i*ie>. mm 

[&7] AhHi = Ah,- £ V 1 (d4(X:Ah) 
[0 0 3 5] S6tt. @ I CDMC E^^^SISS8 3 0»CJ: 
oTllff^?n2>MCE^gSaS5:^-r7D-^-f- Ktr 
MCE^gj&SHSS Ott. *^5'-^'>^^:«J 3 1 



(7) 
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[0 0 3 6] laeiCiJl^T. $-r. XT^^yS 

vjl/n7tx;i' (HMM) (0&/l7;<-3'^Sif-r-2.. 
^■LT, XT^-yT'S 4-C®a-r'<^^S7^-5'd<Sit** 



0±i2<75Sas$jit)ji-r-;^, x5^-yys STtt^xro 
6X'^t. ^^^jn^f)^mn^nx. i l.-Li., i< 

T/'?7;<-^ i ^ l^itt-f >i7'J>t>hLTX5^'y^S 

UcMO±IB<73J8lS^£:i^ Oil-To X^^-y T'S 6 T Y E S 
(Dt^iit, HTb/ctW^LT^KMCE^g^SlS^^ 

(D—m^-^comz^-to 

[0 0 3 7] 
[^4] 



/ 

R_SHOWVALUE 0_^ii![M D_X4^-«« C_= V_A^^ 



m^^mi^ 1 0 0 0 h;i'UA±<DX+-«^«[ATT^ t^. 
/ 

R_SHOWLIST 0_X+-«=S D_ai^M C_>= V_10 0 



[0 0 3 8] ia7tt, iai(754'remi§*fi)cgi5 2 ncj;-^ 

07fC*3tiT, X5^-yys 1 lT/\*>y7r 

X5^y:/S 1 2 -el^^^.i^ift^(7)^§§JiJW (L^ig) \z 

^rx;!/ (HMM) »3j:S5:^fi£fil^P (W I s ,) 

[SC8] 

P (Wl s.) 

L 

= argmax n a., (s,) • b,.,, (si) 
X, y 1 = 1 

;tfcL. w,(±^i§5ijw© 1 #gK)mi§a„ (Sj) tt* 

[0 0 3 9] i^t^-C. XT-y^S 1 3 T-+FBlWig®&S 

^<ox±^fit*p (Wl Si) (r»LT. %,':f)v-^n 

if)\f—^ (R_*. 0_*. D_*, C_*, V_*) 



■7^-y^S 1 2T-*J6fc35:^iS^^P (W I s ,) Ogfe 
iS5l,it)«>£:SJ?-r-5. :;^tiT-. X^^-y ^ S 1 4 

n;fc4'Bgi-i§®sm*Bf^«>'*— T-y htrbfc*«oT 

tj.t)t>, R_*. 0_*, D_*, C_*, V_*<Dm 
mzVt-DXm^. 4'FBlMi&*^fieUTa-7>H*fTg52 
ZlzOiij-r^. SeiC. X5^-yys 1 ST-MS-T'^^^ 
^^.^^;^*^*^f*-5*^S75^:*^fiJ»r$n. YE S(D<h# 
liX-r-yys 1 UCMO±taC5^5lS^«IOii-r. 

N o o t ^ tt ^ ^ H»i§^^ jaa 7-r s . 

[0 0 4 0] 08{J, 0 l(Ol3-7> h*3lffSP2 2 

^^562 i^^fb'pr^mm^ i:^xtiT^. -a^-^x. x5^ 

-y:/S2 2T-. 4'ra»i§^7^-^5"^-Xl-ig (SQL* 

m) jc'^^-rs. Ti^c^D*.. clogstt. -^(Dmz^-r 

[0 0 4 11 
[«51 
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4" Pal Wig : 

"R_SHOWVALUE 



c = 



"SELECT^S^ 
WHEREX+- 



i§it. rsLEE 



[0 0 4 2] ^CIT. y'-^S'^-T.m 
CT (1) FROMX4^-«5^—:J' WHERE (2) 
(3) (4) J <Dm^'S:VXtif). (1) (4) * 

•vcDms^. -eti^n. 'pmmmo)o_. d_. c_, 
[0 0 4 3] ;*:iiT. :^5^-;/ys 2 3T-^g|$n;fc5^- 



[0 0 4 4] 

[He] 



R_SHOWVALUE-»x-^^-XA^f>f#eny^cM*** 
R_SHOWL I ST^x-i5''<-X/&^e.X+-^=gCD-^&^S^ 
R_SHOW I MAGE-»x— ^''<-X*^^>#^tl^7r-1' ^l/^ScOH^Il^S-^^ 



[0 0 4 5] X5^-y T'S 2 4 fCt5tt-5^S^MaiC*5l/iT 
*^I^S«>7'— ^*^'3-7> K||ffS52 2*>^/'?-V 

:^J^=I>fcrJ.-^'4 o^£:;^LTCRT7'-^x:/^■1' 4 1 

>5'4 2('|±S:>3^nTEfJ^^n^„ ^eft, 
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